SUMMARY By varying the time of hydrolysis for the Feulgen reaction, done under conditions that protect the backbone of the DNA, it is possible to distinguish three species of DNA that are characterised by their lability to acid hydrolysis. The most labile DNA was found, in greatest proportions, in malignant cells; this may be helpful in diagnostic cytology. The fact that the cytologically normal cells, in grade V smears, also show this labile DNA may well facilitate cytological screening even in those smears that contain very few neoplastic cells.
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In the search for functional tests to complement the conventional cytological screening for cervical and endometrial cancers1 2 our interest has turned to the nature of chromatin in the "malignant" cell nucleus.
It is nowknown that chromatin is a complex ofDNA with various proteins. The degree of protein-binding is thought to be dependent on a number of factors including the level of metabolic activity in the cell and the stage of the cell in the mitotic cycle.34 The possibility of distinguishing these different "species" of DNA by their lability to acid hydrolysis and subse- quent Feulgen staining has been suggested. [5] [6] [7] [8] The Feulgen reaction9 depends upon the prior hydrolysis of DNA by acid to unmask aldehyde groups in the DNA, which in turn react with Schiff's base to give an intensely coloured dye. Prolonged treatment with acid will cleave the DNA-backbone, rendering the DNA soluble. The rate at which DNA is hydrolysed depends on the degree of binding and therefore on the compactness of the DNA within the chromatin.10-12
Feulgen hydrolysis profiles of cells in which one might expect to find more transcriptionally-active DNA-for example, embryonic cells,5 viral infected cells,7 and malignant cells,6 13 show evidence of more acid-labile DNA.
The possibility of using DNA hydrolysis profiles to distinguish between malignant and non-malignant abnormalities of the cervix has been investigated. To facilitate these studies, we found it useful to hydrolyse at lower temperatures than those used in previous Accepted for publication 23 July 1981 studies because, under these conditions, the DNA backbone is cleaved more slowly.14 For this reason, hydrolysis with 5 N hydrochloric acid at room temperature15 has been used.
Material and methods
Cervical and vaginal irrigation samples were obtained with a bellows cytopipette containing normal physiological saline. The cytopipette was manufactured by Lerner laboratories to a design by OAN Husain and J Ladinsky which affords an 8 ml wash of the cervix and vagina through four apertures in its bulbous tip in contrast to the 2 ml output of the Davis pipette16 (Fig. 1 (Fig. 3b) .
The hydrolysis profiles from grade IV specimens varied, some resembling malignant samples and others approximating to the non-malignant cells.
REPRODUCIBILITY
To find how reproducible the method was at a given hydrolysis time, five slides were prepared from each of four different normal samples. They were hydrolysed for the same time, stained and then measured. The coefficient of variation for each of the four samples was 5/%, 5-8%, 4 7%, and 6-9%.
STATISTICAL SIGNIFICANCE OF PEAKS
The significance of the peaks obtained was tested by Student's t test on the cell populations making up the "peaks" and the "troughs." For example (see Fig.  3a of the stain intensity of 15% or more was required for the peak to be statistically significant.
Area under peaks
Normal v malignant cells The area occupied by each peak was measured by planimetry of the curves produced by extrapolation (Fig. 3a) . This method is frequently used in spectroscopic analysis of partiallysuperimposed absorption curves. The value for the area was then expressed as a percentage of the total Feulgen stain (total area of the profile).
Initially the combined areas of peaks 1 and 2 were calculated and the results for the normal grades were compared with those from the positive cells in the malignant cases. The mean value for the 19 specimens from the benign grades was 14 1 units with a standard error of ± 1'25; the equivalent value from grade V cases was 29-2 ± 3<15 ( Table 2 ). The difference was highly significant in Student's t test (p < 0 001). When the same analysis was made for the area occupied by peaks 1 and 2 separately (Table 2) , the results for grades I and II were 2-7 ± 0-51 for peak 1 and 11 7 + 1-16 for peak 2. In contrast, for grade V specimens the proportional area under peak 1 was 6'32 ± 1-00 and for peak 2, 21V7 ± 2-80. The difference between the peak 1 values was significant (p < 0{005) as also was the difference between the peak 2 values (p < 0 005).
Structurally normal cells The combined proportional areas of peaks 1 and 2 from structurally normal cells from all grades were plotted in the form of a scattergram (Fig. 4) . It is apparent that these peaks are a higher proportion of the total DNA in the malignant cases than in the normal grades. The results of grades III and IV vary. When the mean value for the proportional area under peaks 1 and 2 in the normal samples (14. 
